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PCDD/PCDF Precision and Accuracy Summary

Data packages for the PCDD/PCDF f ish and turtle sample analyses were rev iewed X
and checked for analytical precis ion and accuracy. One SDG, des ignated b
TLI28462, containing the f ish samples and one SDG, designated T L I 3 0 2 Q 6 , ^
containing the turt le samples were reviewed and evaluated.

Laboratory analytical precis ion was assessed by examining the percent r e l a t i v e
standard deviat ion (RSD) of the initial calibration standards and by compar ing
the analyt ical results between matrix spikes and matrix spike dup l i ca te samp les

In addit ion to the matrix spike data, indicators of accuracy such as in te rna l
standard and surrogate standard recovery data were examined to assess the
method accuracy .

A.1 Fish Sample PCDD/PCDF Data Quality Summary

All init ial calibration RSDs were within acceptable l imits. The RSDs for
unlabeled (target) compounds ranged from 1 to 16 percent with an average
of 5 percent . The RSDs for labeled compounds (surrogates and in te rna l
standards) ranged from 1 to 14 percent with an average of 5 percent.

No matr ix spikes were analyzed with the f ish samples; t h e r e f o r e , no
assessment of matr ix-speci f ic accuracy or precision could be made

Nine labeled PCDD/PCDF congeners are used as internal s t anda rds . The
standards are added at the extract ion step and func t i on to q u a n t i f y the
analyte present in the sample as well as determine overa l l method
eff ic iency. All internal standard recoveries were within acceptable cont ro l
limits wi th recover ies ranging f rom 28 to 128 pe rcen t wi th an average
recovery of 75 percent.

Five labeled PCDD/PCDF congeners are used as surrogate standards and
two labeled HxCDFs are used as alternate standards. These standards are
added at the cleanup step and are used to evaluate the method
fract ionat ion ef f ic iencies separately from the extract ion e f f i c i enc ies . Al l
surrogate recoveries, with the exception of 1 ,2 ,3 ,4 ,7 ,8 ,9-HpCDF which was
sl ight ly high in sample K40361F, were within acceptab le con t ro l l imi ts .
Recover ies ranged f rom 43 to 140 percent with an average of 87 pe rcen t .

No target compounds were detected in the method blanks.

A.2 Turtle Sample PCDD/PCDF Data Quality Summary

All initial calibration RSDs were within acceptable l imits. The RSDs for
unlabeled (target) compounds ranged from 4 to 14 percent with an average
of 8 percent. The RSDs for labeled compounds (su r roga tes and i n te rna l
standards) ranged from 2 to 20 percent with an average of 7 percent .



Al l MS/MSD r e c o v e r i e s were w i th in acceptable l im i ts . R e c o v e r i e s ranged
f rom 99 to 128 percent with an average recove ry of 113 percen t . The
prec is ion of the matr ix spikes as measured by the RPD between the MS
and MSD recove r ies ranged from 0 to 6.8 wi th an average RPD of 3.

Nine labeled PCDD/PCDF congeners are used as internal s tandards. The
standards are added at the ext ract ion step and func t i on to quant i fy the
ana ly te p resen t in the sample as wel l as determine overa l l method
ef f i c iency . Internal standard recoveries were below acceptable contro l l imits
for 6 standards in sample K42033. All PCDD/PCDF data for this sample
have been qua l i f ied as est imated. Recover ies for a l l remaining in te rna l
s tandards were wi th in acceptable l imits. Overa l l , in te rna l s tandard
recove r i es ranged f r o m 25 to 86 percent with an ave rage r e c o v e r y of 59
pe rcen t .

Five labe ed PCDD/PCDF congeners are used as su r roga te s tandards and
two labeled HxCDFs are used as alternate standards. These standards are
added at the cleanup step and are used to eva luate the method
f r a c t i o n a t i o n e f f i c i e n c i e s separate ly f rom the ex t rac t i on e f f i c i enc i es .
Recover ies were below acceptable cont ro l limits for 3 sur roga tes in sample
K42033. All PCDD/PCDF data for this sample have been qual i f ied as
est imated based on the recover ies. Surrogate recover ies for the remaining
samples were within acceptable control limits. Overall, sur rogate recover ies
ranged f rom 28 to 103 percent with an average of 68 percent

1 ,2 ,3 ,4 ,6 ,7 ,8 ,9 -OCDD and 2 ,3 ,4 ,6 ,7 ,8 -HxCDF were found in the method blank.
These compounds were detected in the associated samples K42001, K42022
and K42033 at levels less than 5 times the method blank and were
qual i f ied as non-detec ted. 1 , 2 , 3 , 4 , 6 , 7 , 8 - H p C D D was a lso de tec ted in the
method blank. This compound was detected in the a s s o c i a t e d samples
K42022 and K42033 at levels less than 5 t imes the t i ssue method blank
and were qualif ied as non-detected. The compound was detected in sample
K42001 at a level g rea te r than 5 t imes the method blank. The presence
of 1 , 2 , 3 , 4 , 6 , 7 , 8 - H p C D D in this sample is t he re fo re deemed to be s i te -
re la ted. SDG, des ignated TLI30206, containing the t u r t l e samples w e r e
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DATA REVIEW FOR

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER
SUPERFUND SITE

POLYCHLORINATED DIBENZO-p-DIOXINS
AND DIBENZOFURANS ANALYSES

BIOTA - FISH

TLI PROJECT* 28462

Analyses per fo rmed by:

Tr iangle Laborator ies of R T P , Inc.
Durham, North Caro l ina

Review per formed by:

Blasland, Bouck & Lee, Inc.
Syracuse, New York



Summary

The f o l l o w i n g is an assessment of the data package for TLI PROJECT* 2 8 4 6 2
for the biota sampling of the All ied Paper, Inc . /Por tage Creek /Ka lamazoo R ive r
Superfund Site. Included with this assessment are the data review check sheets
used in the review of the package and corrected sample resu l ts . Analyses were
performed on the following sample:

Sample ID

P40406F

K40280F

K40286F

K40135F

K40188F

K40258F

K401 13F

K40253F

K40241 F

K40190F

K40305F

K40321 F

K40361 F

K40164F

K40123F

K40154F

K40026F

K40045F

K40009F

K40353F

K4Q036F

K40095F

K40431 F

: :Lab ID

83-100-1

83-100-2

83-100-3

83-100-4

83-100-5

83-100-6

83-100-7

83-100-8

83-100-9

83-100-10

83-100-1 1

83-100-12

83-100-13

83-100-14

83-100-15

83-100-16

83-100-1 7

83-100-18

83-100-19

83-100-20

83-100-21

83-100-22

83-100-23

Matrix ';

carp

bass

carp

bass

carp

bass

bass

bass

bass

bass

bass

carp

carp

bass

carp

carp

bass

bass

carp

bass

carp

carp

carp

Sample
Date

11/9/93

10/1 2/93

10/13/93

9/17/93

10/7/93

10/12/93

9/2/93

10/12/93

10/1 1/93

10/7/93

10/13/93

10/13/93

10/15/93

9/22/93

9/17/93

9/22/93

8/25/93

8/27/93

8/25/93

10/15/93.

8/27/93

9/2/93

11/9/93

Extraction
Date

7/6/94

7/6/94

7/6/94

7/6/94

7/6/94

7/6/94

7 /6 /94

7/6/94

7/6/94

7/6/94

7/6/94

7/6 /94

7/6/94

7/6/94

7/6/94

7/6 /94

7/6/94

7/6/94

7/6/94

7/6/94

7/6/94

7/6/94

7/6/94

Analysis
Date

7/16/94

7 /16 /94

7/16/94

7/16/94

7 /16 /94

7 / 1 6 / 9 4

7 /16 /94

7 /16 /94

7/1 6/94

7/16/94

7 / 1 6 / 9 4

7 /16 /94

7/1 4 /94

7/1 4 /94

7 /1 4 /94

7/1 4 /94

7 /14 /94

7 /14 /94

7 /14 /94

7/14/94

7/1 4/94

7 /14 /94

7 / 1 5 / 9 4



Introduct ion

Ana l yses were per fo rmed according to the USEPA Method 8290 , R e v . O - 11 /90 .

The data review process is intended to evaluate the data on a technica l basis.
It is assumed that the data package represents the best e f fo r ts of the laboratory
and had already been subjected to adequate and su f f i c ien t qual i ty review pr ior
to submission.

During the review process, laboratory qualified and unqualified data are ver i f ied
against the supporting documentation. Based on this evaluation, qualifier codes
may be added, deleted, or modified by the data reviewer. Results are qualif ied
with the fo l lowing codes in accordance with National Funct ional Guidel ines:

Concent ra t ion qual i f iers:

ND The compound was analyzed for but not de tec ted. The assoc ia ted
value is the compound quantitation limit.

EMPC The "estimated maximum possible concentration' is reported when
GC/MS signals eluting within the establ ished retent ion t ime w indow
have a signal- to-noise ratio in excess of 2.5 but do not meet the ion
abundance ratio cr i ter ia.

Quant i tat ion qual i f iers:

B The compound has been found in the sample as well as its associated
blank, its presence in the sample may be suspect .

S The compound has exceeded the normal dynamic range.

! The labeled compound may be fa lse ly e levated due to coe lu t ing
peak(s) .

Q The reported concentrat ions and percent r e c o v e r i e s may be over or
under estimated due to a quantitative in ter ference

N The 1 3C-labeled internal standard has a S/N rat io of less than 10:1.

V The analytical results are considered valid even though the internal
standard recover ies are below the QC limit.

RO The ion abundance ratios of the internal standards are outside of the
acceptable range.

PR The repor ted concentrat ion may be underest imated due to a poor ly
resolved GC peak.

U The reported concentration may be underestimated due to the presence
of a large closely eluting peak.

TLI28482



r
E A PCDF peak elutes at the same time as the associated diphenyl ether

(DPE) and the DPE peak intensity is ten percent or more of the PCDF
peak in tens i ty . The reported concent ra t ion may be o v e r e s t i m a t e d due
to DPE contribution to the peak area.

Val idat ion qual i f ie rs :

J The compound was posit ively identif ied; however, the assoc ia ted
numerical value is an estimated concentrat ion only.

R The sample results are rejected.

Two facts should be noted by all data users. First, the "R* f lag means that the
associated value is unusable. In other words, due to signif icant QC problems,
the analysis is invalid and provides no information as to whether the compound
is present or not. "R' values should not appear on data tables because they
cannot be relied upon, even as a last resort. The second fact to keep in mind
is that no compound concentrat ion, even if it has passed all QC t e s t , is
guaranteed to be accurate. Strict QC serves to increase conf idence in data but
any value potent ia l ly contains error.

TLI28482



Data Assessment

1 . Holding Time

The method recommended holding time for extraction of fish samples is 30
days f rom sample collection. PCDDs and PCDFs are very stable in a
variety of matrices and holding times may be as high as a year or more
when samples are maintained under proper conditions. Samples must,
however, be analyzed within 45 days of extraction. No deviations from
these holding time requirements were noted.

2. Blank Contamination

Quality assurance blanks (i.e., method, field, or rinse blanks) are prepared
to identify any contamination which may have been introduced into the
samples during sample preparation or field activity. Method blanks measure
laboratory contamination. Field and rinse blanks measure cross
contamination of samples during field operations.

No target compounds were detected in the method blanks. Field and rinse
blanks are applicable to biota sampling.

3. Mass Spectrometer Resolution Check

Mass spectrometer resolution performance was acceptable.

4. Calibration

Satisfactory instrument calibration is established to insure that the
instrument is capable of producing acceptable quantitative data. An initial
calibration demonstrates that the instrument is capable of giving acceptable
performance at the beginning of an experimental sequence. The continuing
calibration verif ies that the instrument is giving satisfactory daily
performance.

4.1 Initial Calibration

The % relative standard deviation (%RSDf was less than 20% for all
non-labeled compounds (targets) and less than 30% for all labeled
compounds (surrogates and internals). All isotope abundance ratios
were within the defined limits.

4.2 Continuing Calibration

Continuing calibration target standards were within the 20% dif ference
(%D) of the initial calibration. All isotope abundance ratios were
within the defined limits.

TLI28482



5. Internal Standard Performance and Recovery

All samples to be analyzed for PCDD/PCDF compounds are spiked with the
internal standard mix prior to extraction, which eliminates the need to
correct quantitative data for extraction efficiency. Internal standard
recoveries, isotope abundance ratios and retention times were within
acceptable limits. Internal standard 13C12-1,2,3,4,6,7.8-HpCDF experienced
quantitative interference in samples K40280F, K40286F, K40188F, K40258F,
K40241F, K40123F, K40154F. K40026F, K40045F and K40353F. Internal
standard 13C,2-1,2,3,7,8-PeCDD experienced quantitative interference in
sample K40241F. All positive data associated with these internal standards
have been qualified as estimated.

6. Surrogate/Alternate Standard Compound Recovery

All samples to be analyzed for PCDD/PCDF compounds are spiked with
surrogate and alternate standards after extraction but prior to sample
cleanup procedures. These standards are used to monitor the efficiency
of the cleanup procedures.

All alternate standard recoveries, isotope abundance ratios, and retention
times were within acceptable limits. All surrogate recoveries, with the
exception of 13C,2-1,2,3,4,7.8,9-HpCDF which was above the acceptable
control limit in sample K40361F, were within acceptable control limits. All
positive HpCDF data in sample K40361F have been qualified as estimated
based on the recovery.

7. Recovery Standard Performance

All samples to be analyzed for PCDD/PCDF compounds are spiked with
recovery standard prior to injection. The concentrations of all the labeled
standards (internal, surrogate and alternate) are determined by using the
recovery standard. All recovery standard isotope abundance ratios and
retention times were within acceptable limits.

8. Compound Identification

PCDD/PCDF compounds are identified on the^ HRGC/HRMS by using the
analyte's ion abundance ratios and retention'times. The ion abundance
ratios must be within 15% of theoretical values, have a signal to noise ratio
(S/N) of greater than 2.5, and the ions must maximize within two seconds
of each other. The retention time for the analyte must be within -1 to +3
seconds of the corresponding 13C-labeled standard. All positively identified
compounds met the specified criteria.

Due to incomplete peak resolution on the DB-5 column, the presence of
2,3,7,8-TCDF must be confirmed on a secondary column. All samples in
which 2,3,7,8-TCDF have been tentatively identified are analyzed on a
second column which completely resolves the isomer peak. Data from the
second column is used for identification and quantitation of 2,3,7,8-TCDF.

TLI2I4B2



An EMPC or 'estimated maximum possible concentration' designation is
given to compounds which have signals eluting within the established
retention time window which would, if positively identified, be above the
detection limit. The signals do not, however, meet the ion abundance ratio
criteria and cannot be identified as the compound of interest. The EMPC
value is the estimated concentration of the interferant quantitated "as" the
compound of interest. This value should be considered an elevated
detection limit based on potential compound identification and quantitation
interference.

9. Matrix Spike/Matrix Spike Duplicate Samples

Method 8290 employs isotope-dilution mass spectrometry which not only
provides highly accurate quantitation but aiso serves to correct for
analytical or matrix bias. The method, therefore, does not require the
analysis of matrix spikes. Although not required by the method, matrix
spike and matrix spike duplicates can be analyzed to provide an additional
assessment of the precision and accuracy of the analytical method.

No matrix spike analyses were performed on the samples.

10. Field Duplicates

Since each sample is unique, field duplicates are not applicable to biota
sampling.

11. System Performance and Overall Assessment

Overall system performance was acceptable. Other than those deviations
specif ical ly mentioned in this review, the overall data quality is within the
guidelines listed in the analytical method.

TLI2I402



Data Validation Checksheets



PCDD/PCDF Data Validation Checklist

YES NO NA

Data Completeness and Deliverables it 6%^ ;;;M:::P-;::::v:;p;'-:-';.- ; . : : : • • " ' : : ' ; : : .

Is there a narrative or cover letter present?

Are the samples numbers included in the narrative?

Are the sample chain-of-custodies present?

Do the chain-of-custodies indicate any problems with
sample receipt or sample condition?

X

X

X

X

, - . - . - : • ; • : , • •:•••• , • ; •. :¥..: : -i, -:• ; - '": x ! . - :•:.;: ¥y :. .• ~U* > •' :- •: •:-,::. ii .'•<:• <A : x^S: tfi-xXm^Smm •:•:• V : -mfflm^.A ~f! M : -: : :: •' i U : : ' '• -• -'- ̂ ^: ' • > :»' ': . -',-. f-" - - -: ' - :

Have any holding times been exceeded? X
, . : . „ : , • • - - •• •-. ;: ; : ;; ^- - K :,. : : • • -• ••• * ;i;*; :«;•;•*:*".•: HM masm* *w*f^f.mmxfmf ??>..;. >t >-i * m ^ -M : •: ••• - "• i-;^.-; --\ :: • : ; ::i ;:;: ; : : • - ," '- • :

•Internal - •Standard::;Performanc6:;-;;:;::;:;v||!;;il||;:|:;;:i||

Was internal standard data submitted?

Was one or more internal standard recovery outside of
specified limits for any sample or blank?

If yes, were the samples reanalyzed?

Was one or more ion abundance ratio or retention time
outside of specified limits?

X

X

X

X

^u;rfpgate^S&i^^

Was surrogate recovery data submitted?

Was one or more surrogate recovery outside of specified
limits for any sample or blank?

If yes, were the samples reanalyzed?

Was one or more ion abundance ratio or retention time
outside of specified limits?

X

X

X

X

Is there matrix spike recovery data submitted? *

Were matrix spikes analyzed at the required frequency?

Were any spike recoveries outside of QC limits?

X

X

X

:::;O:lail«S:::-::'::.X?":;;:"^:VS'̂ ":;K;^

Is the method blank data submitted?

Has a method blank been analyzed for each set of
samples or for each 20 samples, whichever is more
frequent?

X

X

TLI28402



PCDD/PCDF Data Validation Checklist - Page 2

Has a blank been analyzed at least once every twelve
hours for each system used?

Is the chromatographic performance acceptable for each
instrument?

Do any method/reagent/instrument blanks have positive
results?

Do any trip/field/rinse blanks have positive results?

Are there field/rinse/equipment blanks associated with
every sample?

YES

X

X

NO

X

X

NA

X

' M'ass^S îfM^

Are the GC/MS resolution check data submitted?

Was a resolution of 10000 met for each instrument?

X

X

Tarare£&iai$eM^^
Is a PCDD/PCDF analysis results sheet present for each
of the following:

Samples

Matrix spikes

Blanks

X

X

X

Are the selected ion chromatograms present for each of
the fol lowing:

Samples

Matrix spikes

Blanks

X

X

X

Is the chromatographic performance acceptable with
respect to:

Baseline stability

Resolution

Peak shape

X

X

X
:• ,_,:,:: : .',,:, xl ; , j: x^. .;:,;.;;,:;:::;;: i jj:,;:̂ :;.:; jj,.::; jj. ; ̂  m?* mi^^m^^W S™:* :. iV^iM fKS-:fiti:mt ttm JO' :: :..i ' < *m J:i fV •.•; . . >;fS: : ; K f '• \ «ff^K: • ,•

;-Quanti tatiouf a ridme p ip l̂p :- W$ ^ ?&%%. •% : ; • •

Are the reporting limits adjusted to reflect sample
dilutions and for soils, sample moisture?

X

TLI28482



PCDD/PCDF Data Validation Checklist - Page 3

- - - - - " . - • ' - - • . - . .'•-• .-'• ' ' • . ' . ' ' . . • . • : ; ' - . - ' . ' . • : • - . • ' . '
. " - • • - • . • • • - • • . • - ' - . . " ' : • . . . . . - . - - - : .•"•" • . - - - - - " - • - ; -..' . ' . . ; • YES NO NA

Standard Data : .•'-. •."•'• '' '• •:':'^^^^M^^^^^^^^:^--.:\' ; ' ;" : ; : '^ ' : :

Are the quantitation reports and selected ion
chromatograms present for the initial and continuing
calibration standards?

X

' Initial £alibr£tionf^

Was the initial calibration data submitted for each
instrument used?

Are the response factor RSDs within specified limits?

Were the ion abundance ratios within ±15% of
theoretical?

Was the signal-to-noise ratio > 10:1 for every ion current
profile?

X

X

X

X

Continuing:-: :'Ca I i ti ra ti o n ;.; ; :; "T • ; ; •: ' HV ; ̂ ::lf Illf If IS^^ Wjijjj&ZM • ::- '.••' :: ' •• : -,- : : - : /

Was the continuing calibration data submitted for each
instrument?

Has a continuing calibration standard been analyzed for
each twelve hours of analysis per instrument?

All %D within acceptable limits?

Were the ion abundance ratios within ±15% of
theoretical?

Was the signal- to-noise ratio > 10:1 for every ion current
profi le?

X

X

X

X

X

Where field duplicates submitted with the samples? X

TLI28<02



r

Corrected Sample Analysis Data Sheets



-RTF Project: 28462B
Client Sample: K40009F

Method 8290 PCDD/PCDF Analysis (b)
Analysis File: W943200

Uient Project:
Sample Matrix:
TLRTPID:

Sample Size:
Dry Weight:
GC Column:.^___ ———————

n/a
FISH
83-100-19

25.030 g
n/a
DB-5

Date Received:
Date Extracted:
Date Analyzed:
Dilution Factor
Blank File:
Analyst

06/30/94
07/06/94
07/14/94

n/a
W943184
BB

Spike File:
ICAL:
CONCAL:

% Moisture:
% Lipid:
% Solids:

SPX23725
WF53044
W943195

n/a
n/a
n/a

23,7.8-TCDD
1,2,3.7,8-PeCDD
10.3.4.7,8 -HxCDD
1,23,6.7.8-HxCDD
1,2,3,7,8,9-HjcCDD
12.3.4,6.7, 8-HpCDD
1,23,4,6,7,8,9-OCDD

•> '.7,8-TCDF
1,7,8-PeCDF

,̂4,7,8-PeCDF
1,2,3,4,7,8-HxCDF
.AT ~ S-HxCDF
^ J-HxCDF

2^,4,6,7,8-HpCDF
23,4,7,8,9-HpCDF
2,3,4,6,7,8,9-OCDF

0.77
1.00
0.81
2.6
ND
3.6
2.9

ND
EMPC

039
EMPC
EMPC

ND
0.71
ND
ND

03

0.1

03

0.5
13

0.89

0.45
028

0.85
133
1.14
1.14

1.03
0.81

0.79

134

0.91

25:13
29:37
32:49
32:53

36:03
39:30

24:29

32:06

35:04

talTCDD
talPeCDD
al HxCDD
alHpCDD

alTCDF
dPeCDF
UHxCDF
JHpCDF

0.77
1.00
3.6
3.6

3.6
EMPC

0.90
052

1
1
2
1

2
1

4.1

4.0
2.4
1.7

727

Page 1 of2 X237 J"SR T-.I SS7. IJkRS SO3JE

gle Laboratories of RTP, Inc.
aphola Drive • Durham, North Carolina 27VJ3
r. (91Q\ 544-5729 « Pay t<ng\ 544-5491

Printed: 22:05 07/20/94



XL-RTF Project: 28462B
Client Sample: K40026F

Method 8290 PCDD/PCDF Analysis (b)
Analysis File: W943189

Client Project:
Sample Matrix:
TLRTPID:

Sample Size:
Dry Weight:
GC Column:

n/a
FISH
83-100-17

25.080 g
n/a
DB-5

Date Received:
Date Extracted:
Date Analyzed:
Dilution Factor.
Blank File:
Analyst:

06/30/94
07/06/94
07/14/94

n/a
W943184
JW

Spike File:
ICAL:
CONCAL:
% Moisture:
% Lipid:
% Solids:

SPX23725
WF53044
W943176

n/a
n/a
n/a

X3.7.8-TCDD
1,2.3,7,8-PeCDD
1.2,3,4,7,8-HxCDD
1^3,6,7.8-HxCDD
1^3,7,8,9-HxCDD
1,2.3,4,6.7,8-HpCDD
1^3,4,6,7,8,9-OCDD

23,7.8-TCDF
li3,7,8-PeCDF
Z3,4.7,8-PeCDF
1^3,4.7,8-HxCDF
1,2,3,6,7,8-HxCDF
23,4,6,7,8-HxCDF
1,2 ,̂7,8,9-HxCDF
lA3,4,6,7.8-HpCDF
1^3,4,7,8,9-HpCDF
1A3,4,6,7,8,9-OCDF

•+^&*&'&<<-x*'&<tt&tt^

Total TCDD
Total PeCDD
Total HxCDD
Total HpCDD

Total TCDF
Total PeCDF
Total HxCDF
Total HpCDF

K$K^Sfai,fta^isK^&

ND
ND
ND
ND
ND
ND

EMPC

l.Z *#
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND

1.8
ND
ND
ND

0.6
0.9
0.8 __
0.7 __
0.8 __
1.0 __

1.8 __

0.88 24:22 P£
Of __
Of __
Of __
0.4 __
0.4 __
0.6 __
Of __
0.9 __
1.4 __

0.6 __
0^ __
0.8 __
1.0 __

r

1 _
Of __
0.4 __
0.6 __
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TL-RTP Project: 28462B
Client Sample: K40036F

Method 8290 PCDD/PCDF Analysis (b)
Analysis File: W943202

Client Project:
Sample Matrix:
TLRTPID:

Sample Size:
Dry Weight:
GC Column:

n/a
FISH
83-100-21

25.320 g
n/a
DB-5

Date Received:
Date Extracted:
Date Analyzed:
Dilution Factor.
Blank File:
Analyst

06/30/94
07/06/94
07/14/94

n/a
W943184
BB

Spike File:
ICAL:
CONCAL:

% Moisture:
% Lipid:
% Solids:

SPX23725
WF53044
W943195

n/a
n/a
n/a

23,7,8-TCDD
123,7,8-PeCDD
12,3,4,7,8-HxCDD
12,3,6,7,8-HxCDD
12,3,7,8,9-HxCDD
123,4,6,7,8-HpCDD
12,3.4,6,7,8,9-OCDD

23,7,8-TCDF
123,7,8-PeCDF
23,4,7,8-PeCDF
123,4,7,8-HxCDF
123,6,7,8-HxCDF
23,4,6,7,8-HxCDF
123,7,8,9 -HxCDF
1^3,4,6.7,8-HpCDF
1 ̂ 3,4,7,8,9-HpCDF
1,2,3,4,6,7,8,9-OCDF

1.7
EMPC

ND
23

EMPC
32

EMPC

L -Sri
0.50
3.7
033
0.46
0.55
0.49
ND
ND
ND

0.4
0.93

0.38

23

0.66

1.19

1.13

0.70
1.56
U6
120
120
120
120

25:13

32:53

36:02

24:28
28:34
29:16
32:06
32:13
32:41
33:26

03
0.6
1.1

l&j&teii
To^ITCDD
Total PeCDD
Total HxCDD
Total HpCDD

Total TCDF
Total PcCDF
Total HxODF
Total HpCDF

1.7
EMPC

2.5
32

3.4
4^
3.0
ND

1
1

3
3
6

0.93

14.1
11.0
3.5

0.4

794
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TL-RTP Project: "28462B"
Client Sample: K40045F

Method 8290 PCDD/PCDF Analysis (b)
Analysis File: W943199

Client Project:
Sample Matrix:
TLRTPID:

n/a
FISH
83-100-18

Date Received: 06/30/94
Dare Extracted: 07/06/94
Dale Analyzed: 07/14/94

Spike File: SPX23725
ICAL: WF53044
CONCAL: W943195

Sample Size:
Dry Weight:
GC Column:

25.180 g
n/a
DB-5

Dilution Factor n/a
Blank File: W943184
Analyse BB

% Moisture: n/a
% Lipid: n/a
% Solids: n/a

23,7,8-TCDD
12,3,7,8-PeCDD
1.2,3,4,7,8-HxCDD
123.6,7,8-HxCDD
123,7,8,9-HxCDD
10,3,4,6,7,8-HpCDD
12,3,4,6,7,8.9-OCDD

23,7,8-TCDF
123,7,8-PeCDF
23,4,7,8-PeCDF
12,3,4,7,8-HxCDF
1̂ 3,6,7,8-HxCDF
23,4,6,7,8-HxCDF
1̂ 3,7,8,9-HxCDF
lOJ,4,6,7,8-HpCDF
10,3,4,7,8,9-HpCDF
1̂ ,3,4,6,7,8.9-OCDF

0.57
ND
ND
ND
ND
ND
ND

ND
0.86
ND
ND
ND
ND
ND
ND
ND

03
0.4
03
0.4
0.7
1.8

0.1

02
02
02
03
0.4
0.7
15

0.66

0.74

1.43

25:15

24:31

29:16

^Ji^Esci^^llillllililli^^^^^^iS^^Pi
Total TCDD
Total PeCDD
Total HxCDD
Total HpCDD

0.5
ND
ND
ND

7 1
03
0.4
0.7

;̂i;̂ ^J-i;Sis .̂:!jp^^S*î *;:; •;; 5:;-;tsi;̂ ^^^^gs^Mp |̂MilB l̂i

Total TCDF
Total PeCDF
Total HxCDF
Total HpCDF

13.0
4.6
0.86
ND

21J2
7.9

837
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TL-RTP Project: 28462B
Client Sample: K40095F

Method 8290 PCDD/PCDF Analysis (b)
Analysis File: W943203

Client Project;
Sample Matrix:
TLRTPID:

Sample Size:
Dry Weight
GC Column:

n/a
FISH
83-100-22

25.250 g
n/a
DB-5

Date Received:
Date Extracted:
Date Analyzed:
Dilution Factor
Blank File:
Analyst

06/30/94
07/06/94
07/14/94

n/a
W943184
BB

Spike File:
ICAL:
CONCAL:

% Moisture:
% Lipid:
% Solids:

SPX23725
WF53044
W943195

n/a
n/a
n/a

23.7,8-TCDD
103,7,8-PeCDD
103.4,7,8 -HxCDD
10.3,6.7,8 -HxCDD
lO3.7.8.9-HxCDD
10,3,4,6,7,8-HpCDD
10,3,4,6,7.8,9-0 CDD

|̂ i|̂ îi|̂ B îl̂ j

13.0
6.9
1.9

11.5
2.0

22.7
14.4

'ffi^^-i^y.&>*'^-&^-^--.<M^^

0.77
1.64
105
1O5
105
0.98
0.85

25:15 __
29:40
32:51 __
32:56 __
33:14 __
36:07
39:32

23.7,8-TCDF
103,7.8-PeCDF
23,4,7,8-PeCDF
10,3,4,7.8-HxCDF
0,3,6,7,8-HxCDF

23.4.6,7,8-HxCDF
103,7,8,9-HxCDF
103.4.6,7,8-HpCDF

EMPC

3.0
2.1
15
1.1
2.4

sr.-i
1.4

0.77

1.59
1.37
137
137
137
1.00

24:29

29:18
32:09
32:15
32:44
33:27
35:06

10,3,4,7,8, 9-HpCDF
10,3,4,6,7,8,9-OCDF

^3^J^JJJ^x*^#£; ?£?'--'-^-'----s--^ *••-'•:•'&••''• -"- •£'••:•:<•-• •:•?•£•: '^f'\y^iK

Total TCDD
Total PeCDD
Total HxCDD
Total HpCDD

Total TCDF
Total PcCDF
Total HxCDF
Total HpCDF

ND
ND

13.0
6.9

19.6
22.7

23.6
19.4

"12.5
4.7

1.0 __
1.8

1 __
1 __
5 __

* ————

7 43.7 JL
3 • 27.7 t~
6 15.5 __
2
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TL-RTP Project 28462A
Client Sample: K40113F

Method 8290 PCDD/PCDF Analysis (b)
Analysis File: S944170

Client Project;
Sample Matrix:
TLRTPID:

Sample Size:
Dry Weight:
GC Column:

n/a
HSH
83-100-7

25.570 g
n/a
DB-5

Date Received:
Date Extracted:
Date Analyzed:
Dilution Factor
Blank File:
Analyst

06/30/94
07/06/94
07/16/94

n/a
S944163
WK

Spike File:
ICAL:
CONCAL:

% Moisture:
% Lipid:
% Solids:

SPX23725
SF53254
S944162

n/a
n/a
n/a

2^.7,8-TCDD
12J,7,8-PeCDD
12,3,4,7,8-HxCDD
12,3,6,7,8-HxCDD
12,3,7,8.9-HxCDD
12,3,4.6.7,8-HpCDD
12,3,4,6,7,8,9-OCDD

2J.7.8-TCDF
12,3,7,8-PeCDF
2J,4,7,8-PeCDF
12,3,4,7,8-HxCDF
12,3.6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
12J,7,8,9-HxCDF
12,3,4.6,7,8-HpCDF
12,3,4,7,8,9-HpCDF
12,3,4,6,7,8,9-OCDF

Total TCDD
Total PeCDD
Total HxCDD
Total HpCDD

Total TCDF
Total PcCDF
Total HxCDF
Total HpCDF

lliiilfeQ'w^S?

0.78
EMPC

ND
022
ND
029
0.67

J-t-iJ "> 0Tf7 J?TJ

EMPC
0.66

EMPC
0.08
0.17
ND
0.07
ND
ND

0.78
EMPC

024
029

4.1
12
0.89
0.08

^^^^^vtJX^^^^^fl^^^^^^^^^^^^^^i^^^ti.

0.68
0.18

02
1.19

02
1.06
0.79

0.70
024

1.54
0.10

1.16
1.16

0.1
1.16

02
0.3

1
0.52

1
1

«

2 5.5
3 2.6
4 12
1

26:52 __

34:30

37:4S
41:30 __

26:06 __

30:54

33:45 __
34:18 __

__
36:46 __

__
——

_____

£
£.
£.
__

300
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TL-RTP Project: 28462B
Client Sample: K40123F

Method 8290 PCDD/PCDF Analysis (b)
Analysis File: W943187

Client Project:
Sample Matrix:
TLRTPED:

• -

Sample Size:
Dry Weight:
GC Column:

n/a
FISH
83-100-15

25.220 g
n/a
DB-5

Date Received:
Date Fjctracted:
Date Analyzed:

Dilution Factor:
Blank File:
Analyst:

06/30/94
07/06794
07/14/94

n/a
W943184
JW

Spike File:
ICAL:
CONCAL:

% Moisture:
% Lipid:
% Solids:

SPX23725
WF53044
W943176

n/a
n/a
n/a

23,7,8-TCDD
12,3,7,8-PeCDD
12,3,4,7,8-HxCDD
12,3,6,7,8-HxCDD
12,3,7,8,9-HxCDD
12,3,4,6,7,8-HpCDD
12,3,4,6,7,8,9-0 CDD

23.,7,8-TCDF
12,3,7,8-PeCDF
23,4,7,8-PeCDF
12,3,4,7,8-HxCDF

Z3,6,7,8-HxCDF
-3,4,6,7.8-HxCDF
12J.7.S, 9-HxCDF
12,3,4,6,7, 8-HpCDF
12,3,4,7,8,9-HpCDF
12,3,4,6,7,8,9-OCDF

Total TCDD
Total PeCDD
Total HxCDD
Total HpCDD

Total TCDF
Total PeCDF
Total HxCDF
Total HpCDF

EMPC
ND
ND
2.1
ND
5.4

EMPC

ND
EMPC

ND
ND
ND
ND
ND
ND
ND

EMPC
ND
23
5.4

6.1
EMPC

ND
ND

4.7
22
22 __

138 32:49 __
2.0 __

0.92 35:56 __
3.1 __

0.78 24:24 __
1.1 __

2.0 __
13 __
1.0 __
12 __
1.6 __
1.4 __
2.6 __
4.8 __

4.7 __
22 __

1 __
1 __

*

2 6.7 __
2.6 __

12 __
1.9 __
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î̂ '-S^F^^^

— ̂ f£if$slSND|2iBM ~"
TL-RTP Project: 28462A
Client Sample: K40135F

Method 8290 PCDD/PCDF Analysis (b)
Analysis File: S944167

Client Project:
Sample Matrix:
TLRTPID:

Sample Size:
Dry Weight:
GC Column:

n/a
FISH
83-100-4

25.240 g
n/a
DB-5

Date Received:
Date Extracted:
Date Analyzed:
Dilution Factor
Blank File:
Analyse

06/30/94
07/06/94
07/16/94

n/a
S944163
WK

Spike File:
ICAL:
CONCAL:

% Moisture:
%Lipid:
% Solids:

SPX23725
SF53254
S944162

n/a
n/a
n/a

f4^.*w*~-£-'-'^ •.-•'• •-'•'-. ••:• -'f'\'-:-': :-'. -::-. •'. .-. y/;^irVr^flfytos '•' ̂ iiivp^^1 '?.¥^

23,7.8-TCDD
12,3,7,8-PeCDD
12,3,4,7,8-HxCDD
12,3,6,7,8-HxCDD
12,3,7,8.9-HxCDD
12,3,4,6.7,8-HpCDD
12,3,4,6,7,8.9-OCDD

23.7,8-TCDF
12,3.7,8-PeCDF
23,4,7,8-PeCDF
12,3,4,7,8-HxCDF

2,3.6,7,8-HxCDF
^,4,6,7,8-Hj:CDF
12,3,7,8,9-H^CDF
12,3,4,6,7,8-HpCDF
12,3,4,7,8,9-HpCDF
12,3,4,6.7,8.9-OCDF

Total TCDD
Total PeCDD
Total HxCDD
Total HpCDD

Total TCDF
Total PeCDF
Total HxCDF
Total HpCDF

13 0.77 26:50
023 1.76 31:13 __
ND 02 __
030 1.06 34:29 __
ND 02 __

EMPC 023 __
1.1 0.90 41:30 __

\7^-UJ2 0.70 26:05 __
EMPC 031 __
EMPC 0.65 __

ND 0.1 __
ND 0.09 __
0.17 1.08 34:17 __
ND 0.1 __
ND 02 __
ND 03 __
ND 0.6 __

13 1 __
023 1 __
033 1 __

EMPC 023 __
*

17.1 4 193 JL
0.50 2 - 2 2 J L
035 2 __
ND 02 __

189
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TL-RTP Project: 28462B
Client Sample: K40154F

Method 8290 PCDD/PCDF Analysis (b)
Analysis File: W943188

Client Project;
Sample Matrix:
TLRTPID:

Sample Size:
Dry Weight:
GC Column:

n/a
HSH
83-100-16

25.230 g
n/a
DB-5

Date Received:
Date Extracted:
Date Analyzed:
Dilution Factor.
Blank File:
Analyst

06/30/94
07/06/94
07/14/94

n/a
W943184
JW

Spike File:
ICAL:
CONCAL:

% Moisture:
% lipid:
% SoUds:

SPX23725
WF53044
W943176

n/a
n/a
n/a

23.7.8-TCDD
1.2,3,7,8-PeCDD
1̂ 3,4,7,8-HxCDD
1̂ 3.6,7,8-HxCDD
li3,7,8,9-HxCDD
1̂ 3,4,6,7,8-HpCDD
1̂ 3,4,6,7,8,9-OCDD

2J.7.8-TCDF
lA3,7,8-PcCDF
Z3,4,7,8-PeCDF
1,2,3,4,7,8-HxCDF
li3,6,7,8-HxCDF
23,4,6.7,8-HxCDF
1̂ ,3,7,8,9-HxCDF
1̂ ,3,4,6.7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
1.2,3,4,6,7,8,9-OCDF

4.9
EMPC

ND
1.7

ND
EMPC

2.0

1.7

1.5

2.8

2.7

0.78 25:OS

126 32:48

0.96 39:19

ND
42
ND
ND
0.94

EMPC
ND
ND
ND

1.0

1.0
0.7

1.0
1.8
3.0

0.73

1.68

1.42

24:23

29:11

32:34
1.6

Total TCDD
Total PeCDD
Total HxCDD
Total HpCDD

Total TCDF
Total PeCDF
Total HxCDF
Total HpCDF

EMPC
15
0.66

6.7
4.3
12
0.80

1
1

2
1
2
1

2.8

3.4

23.4
15.6
52
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TL-RTP Project: 28462B
Client Sample: K40164F

Method 8290 prni )/PCI >h Analysis (b)
Analysis File W943186

Client Project:
Sample Matrix:
TLRTPID:

Sample Size:
Dry Weight:
GC Column:

n/a
HSH
83-100-14

25.010 g
n/a
DB-5

Date Received:
Date Extracted:
Date Analyzed:

Dilution Factor
Blank File:
Analyst

06/30/94
07/06/94
07/14794

n/a
W943184
JW

Spike File:
ICAL:
CONCAL:

% Moisture
% Lipid:
% Solids:

1

SPX23725 |
WF53044
W943176

: n/a
n/'a
n/a

:"." >'•;'**'-•" • • • - • - • . - - - - •• - •',.•: ;/.-'•<£g^s:;g;:^&

2J.7.8-TCDD
12,3.7,8-PeCDD
12,3,4,7,8-HxCDD
12,3,6,7,8-HxCDD
12,3,7,8,9-HxCDD
12,3,4,6.7, 8-HpCDD
12,3,4,6.7,8.9-OCDD

^^^^/.•'^/ -i^f'sj^v.' •> .W^^&<i^^K^K
ND
ND
ND
ND
ND
ND
ND

0.8
12
12
1.0
1.0
1.8
6.7

tiJEMPC'S^^iP^
:::;:̂ -- x,-~~~;W i-^V^S^^V'̂ ^.x*? --

^^v,,^v^S^->i-. -t^-^^-x^y. -• -.?iVv^s-<$sXv --- ~ - -

_

2J.7.8-TCDF
12,3,7,8-PeCDF
2^,4,7,8-PeCDF
12,3,4,7,8 -Hx CDF
12,3,6,7,8-HxCDF
2J.4,6,7,8-!ixCDF
12,3,7,8,9-HxCDF
12J,4,6,7,8-KDCD!
12,3,4,7,8,9-HpCDF
12,3.4,6,7,8,9-0 CDF

^^'fe.:?^:w9'|^

Total TCDD
Total PcCDD
Total HxCDD
Total HpCDD

Total TCDF
Total PeCDF
Total HxCDF
Total HpCI^F

/ 7-5 -I?.?
ND
ND
ND
ND
ND
ND
ND
ND
ND

;::!;||li|î re§(ppf)

ND
ND
ND
ND

17.7
EMPC

ND
ND

0.6^ :.4.2-
0.7 „"..
0.6
0.7
0.5
0.6
0.8
0.8
1-5
5.7

III^Sii^i^fiiEiy^i^
0.8
12
1.1
1.8

*

1 23.1
1.3

0.6
1-1
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TL-RTP Project: 28462A
Oient Sample: K40188F

Method 8290 PCDD/PCDF Analysis (b)
Analysis File: S944168

Client Project:
Sample Matrix:
TLRTPID:

Sample Size:
Dry Weight
GC Column:

n/a
FISH
83-100-5

25.240 g
n/a
DB-5

Date Received:
Date Extracted:
Date Analyzed:
Dilution Factor
Blank File:
Analyst:

06/30/94
07/06/94
07/16/94

n/a
S944163
WK

Spike File:
ICAL:
CONCAL:

% Moisture:
% Lipid:
% Solids:

SPX23725
SF53254
S944162

n/a
n/a
n/a

23,7,8-TCDD
12.3,7,8-PeCDD
12,3,4,7,8-HxCDD
12,3.6,7,8-HxCDD
12,3,7,8,9-HxCDD
12,3,4,6,7, 8-HpCDD
1 2,3,4,6,7. 8,9-OCDD

23
1.0
0.67
2.8
035
8.7
4.6

0.77
136
125
125
125
1.09
050

26:50 __
31:14 __
34:25 __
34:30 __
34:49 __
37:49
41:30

23,7.8-TCDF
12 ,̂7,8-PeCDF
23,4,7,8-PeCDF
12,3,4,7,8-HxCDF
12 ,̂6,7,8-HxCDF
23.4,6,7,8-HxCDF
123,7,8,9-HxCDF
123,4,6,7,8-HpCDF
123,4,7,8,9-HpCDF
123,4,6,7,8,9-OCDF

052
2.6
034
0.41
0.44
037
0.49 7j-
ND
ND

0.67
1.62
1.62
123
123
123
123
0.96

26:05
30:10
30:53
33:42
33:45
34:18
35:05
36:52

02

Total TCDD
Total PeCDD
Total HxCDD
Total HpCDD

Total TCDF
Total PeCDF
Total HxCDF
Total HpCDF

23
1.0
42
9.0

7.0
4.4
2.4
1.1

1
1
3
2

4
5
6
2

13.7
82
3.0
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TL-RTP Project: 28462A
Client Sample: K40190F

Method 8290 PCDD/PCDF Analysis (b)
Analysis File: S944173

vJliem Project:
Sample Matrix:
TLRTPID:

Sample Size:
Dry Weight:
GC Column:

n/a
FISH
83-100-10

25.290 g
n/a
DB-5

Date Received:
Date Extracted:
Date Analyzed:
Dilution Factor
Blank File:
Analyse

06/30/94
07/06794
07/16/94

n/a
S944163
WK

Spike File:
ICAL:
CONCAL:

% Moisture:
% Lipid:
% Solids:

SPX23725
SF53254
S944162

n/a
n/a
n/a

fjAil&Uy\fi!f'<$?$3<'s^:'ji&4%3<&<*«*WSWS!ie.--S :*«»':>:••:;:::: -:5.:̂ 5'?>:

2 ,̂7,8-TCDD
12J,7,8-PeCDD
12^,4,7,8-HxCDD
12J,6,7,8-HxCDD
12^,7,8,9-HxCDD
12 ,̂4,6.7,8-HpCDD
12^,4,6,7,8,9-OCDD

2J.7.8-TCDF
12J,7,8-PeCDF
23,4,7,8-PeCDF
12,3,4,7,8-HxCDF

3,6,7.8-HxCDF
j,4,6,7,8-HxCDF

12J,7,8.9-HxCDF
123,4,6,7,8-HpCDF
12,3,4,7,8,9-HpCDF
12,3,4,6,7,8,9-OCDF

ilo l̂̂ îilliip:t^WiS^^Mito-^:'-::^ :::;:»;••-: v'.-'i ;.:*:-:.:-;

Total TCDD
Total PeCDD
Total HxCDD
Total HpCDD

Total TCDF
Total PeCDF
Total HxCDF
Total HpCDF

'&~W<:'rtWK'-X>X^

0.49
022
ND
ND
ND
ND
ND

•^-Wr
EMPC

0.51
ND
ND

EMPC
ND
ND
ND
ND

<-.-.; .;.-.-.•;.;.:.• : -Xx-'-x-^-'-: ̂ T^^^^SiTlKWS'^^y-i-i-N^-x"*:?™*1

0.49
022
ND
ND

3.6
0.72
0.06
ND

0.80 26:51
1.57 31:14

02
02 __
02 __
02 __
0.5 __

0.65 26:05 __
0.16 __

1.72 30:53 __
0.10 __
0.08 __

0.13 __
0.1 __
0.1 _
02 _
0.4 __

•v>->isy-jv:ftoMioiv>iJri^v' £•'•;<* *'•''•$' '+^.'2'^. ̂ m'-m'' "•;'-x:'-*:';x:x:i:: -:' i?. •: wi & vft'x-w'xt'SxSiC'C-Kct'fr: <; :i/>>?x¥ft?ts<-:Sx<:>>ot'Cic<< -.'-i-xi-vx v:tri*^ii>\ w>>:<<;: : :;: -\<:;TOn^t^:^t^^CiyiP^^ps;i^g^
*SS^Sî S^~^4:̂ Sî ^«^%<i;;:::-*SK^̂

1 ____

1 ____

02 __
02 __

f

1 3.9 __
2 . 1.1 t-
1 020 __

0.1 __
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f^j^i^^ &&&iM&&»!&&8&%%^

TL-RTP Project: ̂ 28462A
Client Sample:

Client Project:
Sample Matrix: .
TLRTPID:
-••- •-- :----'~ •

Sample Size:
Dry Weight:
GC Column:

K40241F

n/a
FISH
83-100-9

. , — - -

25.720 g
n/a
DB-5

Method 8290 PCDD/PCDF Analysis (b)
Analysis File: S 944172

Date Received: 06/30/94
Dale Extracted: 07/06/94
Date Analyzed: 07/16/94
Dilution Factor, n/a
Blank File: S944163
Analyse WK

Spike File: SPX23725
ICAL: SF53254
CONCAL: S944162
% Moisture: n/a
% Lipid: n/a
% Solids: n/a

23.7,8-TCDD
1,23,7,8-PeCDD
lA3,4,7,8-HxCDD
1^3,6,7,8-HxCDD
1.23,7,8,9-HxCDD
lA3,4,6,7,8-HpCDD
1^3,4,6,7,8,9-OCDD

23,7,8-TCDF
1,23,7,8-PeCDF
23,4,7,8-PeCDF
1,23,4.7,8-HxCDF
,2,3,6,7,8-HxCDF

23, 4,6,7,8 -HxCDF
1.23.7,8 ,9-HxCDF
1.23.4,6,7,8-HpCDF
1,23,4,7,8,9-HpCDF
10,3,4.6,7,8,9-OCDF

Total TCDD
Total PeCDD
Total HxCDD
Total HpCDD

Total TCDF
Total PeCDF
Total HxCDF
Total HpCDF

EMPC 031
0.43 T'
ND
ND
ND
ND

EMPC

0.49
ND
035
ND
ND
ND
ND
0.18'
ND
ND

M^Mi^i^Kf^pM^:̂->x-Xx;-x"-<:-x-̂ :-:v:-':-xxc.>x-SX*W»lv*-̂ lV
« :̂̂ W«S5W5^«S«^»^^>^3:-x^*^

EMPC
0.43
ND

EMPC

049
035
0.17
0.22

03
02
03
0.5

0.45

02

02
0.1
02
02

••VO
0.6
1.1

031
1

03
0.15 r

1 3.1
1 - 1.6
1
1

Page 1 of 2

133 31:14 _

_

0.65 26:06 __
__

159 30:54 __
_

1.07 37:18 __

——

JL
"&-

^
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TL-RTP Project: 28462A
Client Sample: K40253F

Method 8290 PCDD/PCDF Analysis (b)
Analysis File: S944171

Client Project-
Sample Matrix:
TLRTP ID:

Sample Size:
Dry Weight:
GC Column:

a/a
FISH
83-100-8

25.010 g
a/a
DB-5

Date Received:
Date Extracted:
Date Analyzed:
Dilution Factor
Blank File:
Analyst

06/30/94
07/06/94
07/16/94

n/a
5944163
WK

Spike File:
ICAL:
CONCAL:

% Moisture:
% Lipid:
% Solids:

SPX23725
SF53254
S944162

a/a
a/a
a/a

^i^rtt^*:>>y'>>>>^ *:>>•>>•* -••/•: »•£$•?'&*:•.••. 'W vX:'^na^*9s-î iî sS îis?
*f -ffffmS-: '*««i«»»S?«>i~(- < x?Vv>:><U<: •*?*•

23,7,8-TCDD
12,3,7,8-PeCDD
12,3,4,7.8-HxCDD
12,3,6,7.8-HxCDD
12,3,7,8,9-HxCDD
12,3,4,6,7,8-HpCDD
12,3,4,6,7,8,9-OCDD

23,7.8-TCDF
12,3,7,8-PeCDF
2 ,̂4,7,8-PeCDF
12,3,4,7,8-HxCDF

3,6,7,8-HxCDF
,,4,6,7,8-HxCDF

123,7,8^-HxCDF
12,3,4,6,7,8-HpCDF
12,3,4,7,8,9-HpCDF
12,3,4,6,7.8.9-OCDF

iliiilii^rlSjippi^<.'>.f^-;?>x^<^s?w«.:>^^«;:K!W::.̂

051
0.19
ND
0.19
ND

EMPC
0.49

3,7 -3.4-
0.16

EMPC
ND
ND
0.15
ND
ND
ND
ND

02

02
0.18

0.43
0.1
0.09

0.1
02
03
0.6

0.76
1.44

128

0.89

0.71
1.55

126

26:50 __
31:13 __

__
34:29 __

__
. . - . _ _ _

41:31 __

26:05 __
30:09 __

__
__
__

34:18 __

__
.. _

rotate

Total TCDD
Total PeCDD
Total HxCDD
Total HpCDD

Total TCDF
Total PeCDF
Total HxCDF
Total HpCDF

0.91
0.19
020

EMPC

3.8
0.80
034
ND

5
3
2

0.18

52
1.7
0.47

02

348
Page 1 of 2 X2J7 J>» T-.U77. LARS iOUIZ

riangle Laboratories of FfTP, Jnc.
Capitola Drive • Durham, North Carolina 27713

Phone: (919) 544-5729 • Fax: (919) 544-5491
Printed: 21:06 07/21/94-



TL-RTP Project: 28462A
Client Sample: K40258F

Method 8290 PCDD/PCDF Analysis (b)
Analysis File: S944169

Client Project:
Sample Matrix:
TLRTPID:

Sample Size:
Dry Weight:
GC Column:

n/a
FISH
83-100-6

25.220 g
n/a
DB-5

Date Received:
Date* Extracted:
Date Analyzed:

Dilution Factor
Blank File:
Analyst:

06/30/94
07/06/94
07/16/94

n/a
S944163
WK

Spike File:
ICAL:
CONCAL:

% Moisture:
% Lipid:
% Solids:

SPX23725
SF53254
S 944162

n/a
n/a
n/a

23,7,8-TCDD
12,3,7.8-PeCDD
12,3,4,7,8-HxCDD
12,3,6,7,8-HxCDD
12,3.7,8,9-HxCDD
12,3,4,6,7,8-HpCDD
12,3,4,6,7,8,0 -OCDD

23,7,8-TCDF
12,3,7,8-PeCDr
2J,4,7,8-PeCDF
1 2,3,4,7,8-HxCDF

1,6.7,8-HxCDF
.^,4.6.7,8-RxCDF

12,3,7,8,9-HxCDF
V2,3,4.6,7,8-HpCDF
12,3,4.7.8,9-HpCDF
12,3,4,6,7,8,9-OCDf-

[^•S-M«x-M->4.. • : . - • : ; • . : : - .••:•,-••',•••,

Total TCDD
Total PcCDD

Total HxCDD
Total HpCDD

Total TCDF
Total PcCDF
btal HxCDF
.btal HpCDF

^;^?i#^W^*srm^<-^vv;s$^y^^^

2.6
0.69
0.45
2.8

EMPC 024
5.8
3.6

039
0.09
1.1
0.18
028
027
0.11
034 7J
ND 02
ND 03

2.6 1
0.69 1
3.4 2 3.7
5.8 1

0.61 2 3.1
12 2 . 2.7
12 6 1.4
0.59 2

076 26:51 __
1.64 31:14 __
1.15 34:25 __
I 1" ^:30 __

1-04 37:51
087 41;":

C 77 26:06 __
1.57 30: H
1.57 30:54
1 16 33:4:
1 it- 33:4^
: it 34 - i v . __

^i^~££<<-''-. ''.'•{.•''•.'•'?:•.'•:'<'•.'. .^oi-x^^^i'^.^S^^i^J^.v^^C^flJTQ .'-:.-.^
•:- >>- -.]" ;• -iv • -, .' • •"•- • -:";...".>>-." "-:• •' ' " -"T"-'-^>:|" -'-.-"•:••• -. v::j. •>.-;-•*•*

\
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TL-RTP Project: 28462A
Client Sample: K40280F

Method 8290 PCDD/PCDF Analysis (b)
Analysis File: S944165

Client Project
Sample Matrix:
TLRTPID:

Sample Size:
Dry Weight
GC Column:

n/a
FISH
83-100-2

25.420 g
n/a
DB-5

Date Received:
Date Extracted:
Date Analyzed:
Dilution Factor
Blank File:
Analyst

06/30/94
07/06/94
07/16/94

n/a
S944163
JW

Spike File:
ICAL:
CONCAL:
% Moisture:
% Lipid:
% Solids:

SPX23725
SF53254
S944162

n/a
n/a
n/a

23,7,8-TCDD
12,3,7,8-PeCDD
12,3,4.7,8-HxCDD
123,6,7,8-HxCDD
123,7,8,9-HxCDD
123,4,6,7,8-HpCDD
12,3,4,6,7,8,9-OCDD

23,7,8-TCDF
123,7,8-PeCDF
23,4,7,8-PcCDF
1A3,4,7,8-HxCDF
.23,6,7.8-HxCDF
23,4,6,7,8-HxCDF
12,3,7,8,9-HxCDF
12J,4,6,7.8-HpCDF
12,3,4,7.8,9-HpCDF
12,3,4,6,7,8,9-OCDF

4.0
034
ND
034
ND
ND
ND

ND
0.60
ND
ND
EMPC
0.43
ND
ND
ND

0.4

0.4
0.4
12

0.2

0.2

03
0.4
1.0

025

0.88
1.46

1.09

0.67

1.55

129

26:50
31:13

34:29

26:05

30:53

35:04

Total TCDD
Total PeCDD
Total HxCDD
Total-HpCDD

Total TCDF
Total PeCDF
Total HxCDF
Total HpCDF

4.0
034
037
ND

3.1
0.61
0.94
ND

1
1
2

0.4

53
2.1
1.6

03

107
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TL-RTP Project: 28462A
Client Sample: K40286F

Method 8290 PCDD/PCDF Analysis (b)
Analysis File S944166

Client Project:
Sample Matrix:
TLRTPID:

Sample Size:
Dry Weight:
GC Column:

tiPxiSl^ii
23.7,8-TCDD
1.2J,7,8-PeCDD
1.2,3.4,7,8-HxCDD
1.2,3,6,7.8-HxCDD
1,2,3,7,8,9-HxCDD
1.23,4,6,7, 8-HpCDD
1.2,3,4,6.7,8,9-OCDD

23,7,8-TCDF
1,23,7,8-PeCDF
23,4,7,8-PeCDF
1.23.4,7,8-HxCDF
1.23,6,7,8-HxCDF
23,4.6.7,8-HxCDF
1.23,7,8,9-HxCDF
1,23,4,6,7.8-HpCDF
1,2,3,4,7,8,9-HpCDF
1,23,4,6,7, 8,9-OCDF

Total TCDD
Total PeCDD
Total HxCDD
Total HpCDD

Total TCDF
Total PcCDF
Total HxCDF
Total HpCDF

n/a
FISH Date Received: 06/30/94
83-100-3 Date Extracted: 07/06/94

Date Analyzed: 07/16/94

25.110 g Dilution Factor n/a
n/a Blank Hie: S944163
DB-5 Analyst WK

4.8
0.96
0.51

0.53
12.7
93

0.44
2.1
0.50
036
039
0.16
0.73T
ND 02
ND 04

4.8 1
0.96 1
4.8 5

12.7 1

4.0 2 7.6
3.1 4 5.0
2.1 6 2.7
1.1 2 \2

Spike File: SPX23725
ICAL: SF53254
CONCAL: S944162

% Moisture- n/a
% Lipid: n/a
% Solids: n/a

|F̂ |î |||?S|Hag3 :

0.80 26:5C
. 37 3 1 : 1 -

i 3- "• ~**^ ' •̂ -i*'

1-06 "7-4-.
O.R" 41 r.

1^2 ^0:57
;.22 33:4;

• : • • :

E

\

147
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f
a£'£&^»B><&*i8&NBf̂ &^<<8£sJ?£j%S&i

/ TL-RTP Project: 28462A
( Client Sample
1 Client Project:
! Sample Matrix:

TLRTPED:

Sample Size:
Dry Weight
GC Column:

: K40305F

n/a
FISH
83-100-11

24.960 g
n/a
DB-5

Method 8290 PCDD/PCDF Analysis (b)
Analysis File: S944174

Date Received: 06/30/94
Date Extracted: 07/06/94
Date Analyzed: 07/16/94
Dilution Factor n/a
Blank File: S944163
Analyst WK

Spike File: SPX23725
ICAL: SF53254
CONCAL: S944162

% Moisture: n/a
% Lipid: n/a
% Solids: n/a

2J.7.8-TCDD
1^3,7.8-PeCDD
1,2,3,4,7,8-HxCDD
1.2,3,6,7,8-HxCDD
1^3,7,8,9-HxCDD
lA3,4,6,7.8-HpCDD
1,2 ,̂4,6,7,8,9-OCDD

2^,7,8-TCDF
( U,3.7.8-PeCDF
' 23,4,7,8-PeCDF

1,2,3.4,7,8-HxCDF
2,3,6.7,8-HxCDF

J3,4,6,7,8-HxCDF
1.2,3,7,8,9-HxCDF

..... 1.2,3,4,6,7, 8-HpCDF
1.2,3,4,7,8,9-HpCDF

1 1^3,4,6,7,8,9-OCDF

1

0.36
ND
ND
ND
ND
0.15

EMPC

0.60
ND
0.12
ND
ND

EMPC
ND

EMPC
ND
ND

0.09
O.l
0.09
0.09

0.47

0.06

0.06
0.04

0.14
0.06

0.06
0.09
0.2

0.76 26:48

0.88 37:47

0.67 26:04

1.61 30:53

——

'

Total TCDD
Total PeCDD
Total HxCDD
Total HpCDD

Total TCDF
Total PeCDF
Total HxCDF
Total HpCDF

036
ND
ND
0.15

0.70
0.25

EMPC
EMPC

1
0.09
0.09

1

2
2

0.19
0.08

——
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'TL-RTP-Project: 28462A
Client Sample: K40321F

Method 8290 PCDD/PCDF Analysis (b)
Analysis File: S944175

^lient Project:
Sample Matrix:
TURTPID:

Sample Size:
Dry Weight:
GC Column:

n/a
FISH
83-100-12

25.440 g
n/a
DB-5

Date Received:
Date Extracted:
Date Analyzed:

Dilution Factor
Blank File:
Analyst

06/30/94
07/06/94
07/16/94

n/a
S944163
WK

Spike File:
ICAL:
CONCAL:

% Moisture:
% Lipid:
% Solids:

SPX23725
SF53254
S944162

n/a
n/a
n/a

23,7.8-TCDD
123,7,8-PcCDD
12,3,4,7,8-HxCDD
123,6,7.8-HxCDD
123,7,8,9-HxCDD
1,23,4,6,7,8-HpCDD
123,4,6,7,8,9-OCDD

23.7,8-TCDF
123,7,8-PeCDF
23,4,7,8 -PeCDF
1.2,3,4,7,8-HxCDF
' "" 3,6,7,8-HxCDF

4,6,7,8-HxCDF

1^3,4,6,7,8-HpCDF
^3,4,7,8.9-HpCDF
10,3,4,6,7,8,9-0 CDF

EMPC
0.84
3.7
OJO

12.4
8.7

0.96
0.15

EMPC
0.42
034
026
0.13
0.74
ND
ND

036
0.83

133
133
133
1.12
0.80

0.74
1.45

0.50

123
123
123
1.07

26:50

34:24
34:29
34:4S
37:4S
41:29

26:05
30:09

33:41
33:47
34:17
35:04
36:47

0.1
02

Total TCDD
Total PeCDD
Total HxCDD
Total HpCDD

Total TCDF
Total PeCDF
Total HxCDF
Total HpCDF

EMPC
6.4

12.7

1.0
0.15
1.7
12

5
2

2
1
6
2

036

6.1
3.0
22
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TL-RTP Project: 28462B
Client Sample: K40353F

Method 8290 PCDD/PCDF Analysis (b)
Analysis File: W943201

Client Project:
Sample Matrix:
TLRTPID:

Sample Size:
Dry Weight
GC Column:

a/a
FISH
83-100-20

25.150 g
a/a
DB-5

Date Received:
Date Extracted:
Date Analyzed:

Dilution Factor.
Blank File:
Analyse

06/30/94
07/06/94
07/14/94

n/a
W943184
BB

Spike File:
ICAL:
CONCAL:

% Moisture:
% Lipid:
% Solids:

SPX23725
WF53044
W943195

n/a
n/a
n/a

23,7,8-TCDD
12,3,7,8-PeCDD
12,3,4.7.8-HxCDD
l,Z3,6,7,8-HxCDD
12,3,7.8,9-HxCDD
123,4,6,7,8-HpCDD
12,3,4,6,7,8,9-OCDD

23,7,8-TCDF
12 ,̂7.8-PeCDF
23,4,7,8-PeCDF
12,3,4,7,8-HxCDF
23,6,7,8-HxCDF

12^4.6,7,8-HpCDF
12,3,4,7,8,9-HpCDF
12,3,4,6,7,8.9-OCDF

Total TCDD
Total PeCDD
Total HxCDD
Total HpCDD

Total TCDF
Total PeCDF
Total HxCDF
Total HpCDF

.

4.7 0.79 25:13 __
0.44 1.52 29:37 __
ND 0.4 __
0.55 1.14 32:53 __
ND 03 __
0.65 1.01 36:01 __

EMPC 1.8

-7,1 -53- 0.74 24:29 __
0.49 139 28:34 __

EMPC 12 __
ND 02 __
ND 02 __
ND 02 __
ND 03 __
ND 03 __
ND 0.6 __
ND 1.5 __

4.7 1 __
0.44 1 0.99 __
0.60 1 __
0.65 1 __

*

7.1 2 9.8 £-
0.68 2 4.0 "£-
0.54 1 1.6 __
ND 0.4 _ r-t n -t
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TL-RTP Project: 28462B
Client Sample: K40361F

Method 8290 PCDD/PCDF Analysis (b)
Analysis File: W943185

Client Project:
Sample Matrix:
TLRTPID:

Sample Size:
Dry Weight:
GC Column:

n/a
FISH
83-100-13

25.100 g
n/a
DB-5

Date Received:
Dale Extracted:
Date Analyzed:

Dilution Factor
Blank File:
Analyst:

06/30/94
07/06/94
07/14/94

n/a
W943184
JW

Spike File:
ICAL:
CONCAL:

% Moisture:
% Lipid:
% Solids:

SPX23725
WF53044
W943176

n/a
n/a
n/a

23.7.8-TCDD
12,3,7.8-PeCDD
12,3,4,7,8-HxCDD
12^3.6,7,8-HxCDD
12^.7,8,9-HxCDD
12,3,4.6,7,8-HpCDD
1.23,4,6,7,8,9-OCDD

23,7,8-TCDF
12,3,7,8-PeCDF
23,4,7,8-PeCDF
12,3,4,7,8-HxCDF
1.2,3,6,7,8-HxCDF
i3,4,6,7,8-HxCDF
12,3,7,8,9-HxCDF
12J,4,6,7,8-HpCDF
12^,4,7,8,9-HpCDF
12J,4,6,7,8,9-OCDF

iictî ii;i:iliilii|iiiiiiii|l
^^~^K>j^»^>>^B:^<:::^-r•^:••:'•-^:-:*':^:S^f:::'fe^v-:•W:^i:>^:s?^

Total TCDD
Total PeCDD
Total HxCDD
Total HpCDD

Total TCDF
Total PeCDF
Total HxCDF
Total HpCDF

^*^^^^^;P^S |̂̂ P?pg^

16.0
1.5

ND 1.0
EMPC

13
29^
22.8

ftfrc/n?C
1.1
4.6
1.6
12
0.66
ND 0.7
2.1 T
ND 0.9
ND 1.4

^^jffJiHjSj^^jej^i

16.0 1
1.5 1
2J 2

29^ 1

11.7 2
82 3
7.8 6
3.5 2

0.88
1.61

7.4
126
1.15
0.90

1 3 - 3 0.78
1.67
1.67
1.19
1.19
1.19

1.18

22
12.1

*

302
14.4

25:08
29:33 __

33:07
35:58 __
39:23 __

24:23
25:29 __
29:12 __
32:02 __
32:08 __
32:38 __

34:59 __

——

——

JL
£-
_

541
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n*f^r~^7-,^ i •. ̂  . .r- .- —i--- • --^

Project:'28462B
SBST&iSiple: K40431F

Method 8290 PCDD/PCDF Analysis (b)
Analysis File: W943204

Jient Project
Sample Matrix:
"TLRTPID:

Sample Size:
Dry Weight:
GC Column:

n/a
FISH
83-100-23

25.310 g
n/a
DB-5

Date Received:
Date Extracted:
Date Analyzed:

Dilution Factor
Blank File:
Analyst:

06/30/94
07/06794
07/15/94

n/a
W943184
JW

Spike File:
ICAL:
CONCAL:

% Moisture:
% Lipid:
% Solids:

SPX23725
WF53044
W943195

n/a
n/a
n/a

l%gg£t>^Zit^mm::m^m
\^~^^^^':^^^^~i^»^~'

2J.7.8-TCDD
12,3.7,8-PeCDD
12,3,4,7,8 -HxCDD
12^,6,7,8-HxCDD
12J,7,8^-HxCDD
12J,4,6,7,8-HpCDD
12,3,4,6,7,8,9-OCDD

2,3,7,8-TCDF
12,3,7,8-PcCDF
'.3,4,7,8-PeCDF
12,3,4,7,8-HxCDF

3,6,7,8-HxCDF
,4,6,7,8-HxCDF

12,3,7,8,9-HxCDF
12J,4,6,7,8-HpCDF
:2>3,4,7,8,9-HpCDF
^SAdJ.S^-OCDF

ND
ND
ND
ND
ND
ND
1.4

EMPC
ND
ND
ND
ND
ND
ND
ND
ND
ND

02
03
03
03
03 __
0.5 _

1 0(1 ^9'2$

0.19
02 __
0.1 __
02
02 __
02 __
03 __
03
0.5
1.1 _

Total TCDD
Total PeCDD
tbtal HxCDD
Total HpCDD

btal TCDF
Total PcCDF
""otal HxCDF
btal HpCDF

ND
ND
ND
ND

026
ND
ND
ND

02
03
03
0-5 . __

1 0.44 __
02 __
02
03

883
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TL-RTP Project: 28462A
Client Sample: P40406F

Method 8290 PCDD/PCDF Analysis (b)
Analysis File: S944164

Client Project:
Sample Matrix:
TLRTPID:

Sample Size:
Dry Weight:
GC Column:

n/a
FISH
83-100-1

25.050 g
n/a
DB-5

Date Received:
Date Extracted:
Date Analyzed:
Dilution Factor.
Blank File:
Analyst:

06730/94
07/06794
07/16794

n/a
S944163
JW

Spike File:
ICAL:
CONCAL:

% Moisture:
% Lipid:
% Solids:

SPX23725
SF53254
S944162

n/a
n/a
n/a

2J,7,8-TCDD
12,3,7,8-PeCDD
12^,4,7,8-HxCDD
123,6.7,8-HxCDD
12,3,7,8,9-HxCDD
12,3,4,6,7,8-HpCDD
12,3,4,6,7,8,9-OCDD

23,7,8-TCDF
12^,7,8-PeCDF
2o,4,7,8-PeCDF
1^3,4,7,8-HxCDF
.2J,6.7,8-HxCDF

23,4,6.7,8-HxCDF
12^,7,8,9-HxCDF
1^3,4,6,7,8-HpCDF
1,2,3,4,7,8.9-HpCDF
123,4,6,7,8,9-OCDF

0.8
ND
ND
0.82
ND
4.1

EMPC

EMPC
ND
0.40
ND
ND
ND
ND
028
ND
ND

03
0.4

03
0.97

26:4S

34:29

37:49
2.6

0.46
02

02
02
02
02

0.4
0.6

132 30:53

0.96 37:02

lllr̂ ^

Total TCDD
Total PcCDD
Total HxCDD
Total HpCDD

Total TCDF
Total PeCDF
Total HxCDF
Total HpCDF

ND
0.89
4.1

EMPC
0.40
ND
035

03

1.6
1.1

02

76
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DATA REVIEW FOR

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER
SUPERFUND SITE

POLYCHLORINATED DIBENZO-p-DlOXINS
AND DIBENZOFURANS ANALYSES

BIOTA - TURTLES

TLI PROJECT* 30206

Analyses performed by:

Triangle Laboratories of RTP, Inc.
Durham, North Carolina

Review performed by:

Blasland, Bouck & Lee, Inc.
Syracuse, New York



Summary

The fol lowing is an assessment of the data package for TLI Project* 30206 for
the Biota turtle sampling of the Allied Paper, Inc./Portage Creek/Kalamazoo River
Superfund Site. Included with this assessment are the data review check sheets
used in the review of the package and corrected sample results. Analyses were
performed on the following samples:

Sample ID

K42001

K42022

K42033*

Lab ID

90-156-1

90-156-2

90-156-3

Matrix

turtle

turtle

turtle

Sample
• Date \':;i:/-;

10/31/94

10/31/94

10/31/94

Extraction
;::;.V::'.Oat*;-::: : . ' • ; .

11/7/94

11/7/94

11/7/94

Analysis
Date

11/11/94

1 1/11/94

11/11/94

MS/MSD performed on sample



Introduction

Analyses were performed according to the USEPA Method 8290, Rev.O - 11/90.

The data review process is intended to evaluate the data on a technical basis.
It is assumed that the data package represents the best efforts of the laboratory
and had already been subjected to adequate and sufficient quality review prior
to submission.

During the review process, laboratory qualified and unqualified data are verified
against the supporting documentation. Based on this evaluation, qualifier codes
may be added, deleted, or modified by the data reviewer. Results are qualified
with the following codes in accordance with National Functional Guidelines:

Concentration qualifiers:

ND The compound was analyzed for but not detected. The associated
value is the compound quantitation limit.

EMPC The "estimated maximum possible concentration" is reported when
GC/MS signals eluting within the established retention time window
have a signal-to-noise ratio in excess of 2.5 but do not meet the ion
abundance ratio criteria.

Quantitation qualifiers:

B The compound has been found in the sample as well as its associated
blank, its presence in the sample may be suspect.

S The compound has exceeded the normal dynamic range.

I The labeled compound may be falsely elevated due to coeluting
peak(s).

Q The reported concentrations and percent recoveries may be over or
under estimated due to a quantitative interference.

N The 13C-labeled internal standard has a S/N ratio of less than 10:1.

V The analytical results are considered valid even though the internal
standard recoveries are below the QC limit.

RO The ion abundance ratios of the internal standards are outside of the
acceptable range.

PR The reported concentration may be underestimated due to a poorly
resolved GC peak.

U The reported concentration may be underestimated due to the presence
of a large closely eluting peak.

TLI30206



Validat ion qual i f iers:

J The compound was posit ively identified; however, the associated
numerical value is an estimated concentration only.

R The sample results are rejected.

Two facts should be noted by all data users. First, the "R" flag means that the
associated value is unusable. In other words, due to significant QC problems,
the analysis is invalid and provides no information as to whether the compound
is present or not. "R" values should not appear on data tables because they
cannot be relied upon, even as a last resort. The second fact to keep in mind
is that no compound concentration, even if it has passed all QC tests, is
guaranteed to be accurate. Strict QC serves to increase confidence in data but
any value potentially contains error.

TLI30208



1 Data Assessment

I 1. Holding Time

The method-specified holding time for extraction of samples is 30 days from
/ sample collection. Samples must be analyzed within 45 days of collection.

No deviations from these holding time requirements were noted.

| 2. Blank Contamination

Quality assurance blanks, i.e., method or field blanks, are prepared to
identify any contamination which may have been introduced in to the
samples during sample preparation or field activity. Method blanks measure
laboratory contamination. Field blanks measure contamination of samples
during field operations.

1,2,3,4,6,7,8,9-OCDD and 2,3,4,6,7.8-HxCDF were observed in the method
blank. These compounds were detected in the associated samples K42001,
K42022 and K42033 at levels less than 5 times the method blank and have
been qualified as non-detected. 1,2,3,4,6,7,8-HpCDD was also detected in
the method blank. This compound was detected in the associated samples

i K42022 and K42033 at levels less than 5 times the method blank and have
' been qualified as non-detected. The compound was detected in sample

K42001 at a level greater than 5 times the method blank. The presence
of 1,2,3,4,6,7,8-HpCDD in this sample is deemed site-related.

I

3. Mass Spectrometer Resolution Check

Mass spectrometer tuning and resolution performance was acceptable. Poor
GC peak resolution was observed in all samples for compound 2,3,4,6,7,8-

( HxCDF and in sample K42022 for compound 1,2,3.6,7,8-HxCDF. The
! amount reported for these compounds may be biased high and have been

qualified as estimated.

\
4. Calibration

Satisfactory instrument calibration is established to insure that the
instrument is capable of producing acceptable quantitative data. An initial
calibration demonstrates that the instrument is capable of acceptable
performance at the beginning of an experimental sequence. The continuing
calibration verif ies that the instrument daily performance is satisfactory.

4.1 Initial Calibration

The % relative standard deviation (%RSD) was less than 20% for all
non-labeled compounds (targets) and less than 30% for all labeled
compounds (surrogates and internals). All isotope abundance ratios
were within the defined limits.

TU30206



I
1 4.2 Continuing Calibration

Continuing calibration target standards were within the 20% dif ference
[ (%D) of the initial calibration. All isotope abundance ratios were
' within the defined limits.

I

j 6. Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Matrix spike and matrix spike duplicate data is used to assess the
, precision and accuracy of the analytical method relative to the sample
' matrixes.

' All matrix spike and matrix spike duplicate recoveries and the relative
percent di f ferences (RPDs) between recoveries were within acceptable
control limits.

7. Internal Standard Performance and Recovery

All samples to be analyzed for PCDD/PCDF compounds are spiked with the
internal standard mix prior to extraction, which eliminates the need to
correct quantitative data for extraction efficiency.

Internal standard recoveries were below acceptable control limits for 6
standards in sample K42033. All PCDD/PCDF data for this sample are
potentially biased low and have been qualified as estimated. Internal
standard recoveries for the remaining samples were within acceptable
control limits. All isotope abundance ratios and retention times were within
acceptable limits.

8. Surrogate/Alternate Standard Compound Recovery
i

All samples to be analyzed for PCDD/PCDF compounds are spiked with
surrogate and alternate standards after extraction and prior to sample
cleanup procedures. These standards are used to monitor the eff iciency

1 of the cleanup procedures.

Recoveries were below acceptable control limijs for 3 surrogates in sample
K42033. All PCDD/PCDF data for this sample are potentially biased low
and have been qualified as estimated. Surrogate recoveries for the
remaining samples were within acceptable control limits. All alternate
standard recoveries, isotope abundance ratios, and retention times were

i within acceptable limits.

TLI3020S



9. Recovery Standard Performance

All samples to be analyzed for PCDD/PCDF compounds are spiked with
recovery standard prior to injection. The concentrations of all the labeled
standards (internal, surrogate and alternate) are determined by using the
recovery standard.

/ All isotope abundance ratios and retention times were within acceptable
limits.

\
x 10. Compound Identification

PCDD/PCDF compounds are identified on the HRGC/HRMS by using the
/ analyte's ion abundance ratios and retention times. The ion abundance

ratios must be within 15% of theoretical values, have a signal to noise ratio
(S/N) of greater than 2.5, and the ions must maximize within two seconds
of each other. The retention time for the analyte must be within -1 to +3
seconds of the corresponding 13C-labeled standard.

All compounds identified met the specified criteria.

12. System Performance and Overall Assessment

Overall system performance was acceptable. Other than those deviations
specifically mentioned in this review, the overall data quality is within the
guidelines listed in the analytical method.

TLI30208



Data Validation Checksheets



PCDD/PCDF Data Validation Checklist

YES NO NA

Data Completeness and Deliverables

Is there a narrative or cover letter present?

Are the samples numbers included in the narrative?

Are the sample chain-of-custodies present?

Do the chain-of-custodies indicate any problems with
sample receipt or sample condition?

X

X

X

X

Holding Times • ;, . ; : -'K^^ '• ̂ !<£ v > • • '-^^^^&- : " ' ' -^ • '', '

Have any holding times been exceeded? X

Internal Standard Performance

Was internal standard data submitted?

Was one or more internal standard recovery outside of
specified limits for any sample or blank?

If yes, were the samples reanalyzed?

Was one or more ion abundance ratio or retention time
outside of specified limits?

X

X

X

X

Surrogate Standard Performance

Was surrogate recovery data submitted?

Was one or more surrogate recovery outside of specified
limits for any sample or blank?

If yes, were the samples reanalyzed?

Was one or more ion abundance ratio or retention time
outside of specified limits?

X

X

X

X

Matrix Spikes v, ^ : - . ' ; • • - : : - • ' " • ' . •- • ' : '-f:;;::./-- ; : ; : : : : ' ; •/,. :--:- . ; ; : " • > : ' - 'A --.::/£p; : .- ' - ; ' ' •

Is there matrix spike recovery data submitted?

Were matrix spikes analyzed at the required frequency?

Were any spike recoveries outside of QC limits?

X

X

X

Blanks^^::*^':--::^
Is the method blank data submitted?

Has a method blank been analyzed for each set of
samples or for each 20 samples, whichever is more
frequent?

X

X

TU302C6



PCDD/PCDF Data Validation Checklist - Page 2

Has a blank been analyzed at least once every twelve
hours for each system used?

Is the chromatographic performance acceptable for each
instrument?

Do any method/reagent/instrument blanks have positive
results?

Do any trip/field/rinse blanks have positive results?

Are there field/rinse/equipment blanks associated with
every sample?

YES

X

X

X

NO

X

NA

X

Mass Spectrometer Resolution

Are the GC/MS resolution check data submitted?

Was a resolution of 10000 met for each instrument?

X

X

Target. ̂ ^ies-:^^'-:--f^----^^:.'-;^'''-^:-^^.:., ^^^t'.^?-^^^^-^. ' : , v " • ' • ' - • : - ; - ~ : :

Is a PCDD/PCDF analysis results sheet present for each
of the following:

Samples

Matrix spikes

Blanks

X

X

X

Are the selected ion chromatograms present for each of
the following:

Samples

Matrix spikes

Blanks

X

X

X

Is the chromatographic performance acceptable with
respect to:

Baseline stability

Resolution

Peak shape

X

X

X

Quantitation and Detection Limits

Are the reporting limits adjusted to reflect sample
dilutions and for soils, sample moisture? X

TLI3020«



PCDD/PCDF Data Validation Checklist - Page 3

YES NO NA

Standard Data

Are the quantitation reports and selected ion
chromatograms present for the initial and continuing
calibration standards? X

Initial '.Calibration- , :, . ., . : • . . . .- ' \- - : •••"•}•••: •'•;•• •^^^••.•••'^". ̂ . . - v . ; - ' . . .-".•••
Was the initial calibration data submitted for each
instrument used?

Are the response factor RSDs within specified limits?

Were the ion abundance ratios within ±15% of
theoretical?

Was the signal-to-noise ratio > 10:1 for every ion current
profi le?

X

X

X

X

C o n t i n u i n g C a I i b rati o n .. : :,; :• •:.:'• . ' . : : ' . . ; ; / ; ;; : • .;: ;.. -. ;7 ; • ;:•;;.•; :;; •• ; "V;: : : . ;:;: :: • ̂ Mty : : ; '• ': ? : ;-:.V :•;>•• '•'•'• ' • -

Was the continuing calibration data submitted for each
instrument?

Has a continuing calibration standard been analyzed for
each twelve hours of analysis per instrument?

All %D within acceptable limits?

Were the ion abundance ratios within ±15% of
theoretical?

Was the signal-to-noise ratio > 10:1 for every ion current
profile?

X

X

X

X

X

Fieici^iipiScatei;^f ?^;;x • :; ::•:':. :; ; ̂ ^^j-:^::^M^-: '^i- ' -•-••- ̂  : :

Where field duplicates submitted with the samples? X

TLI30208



Corrected Sample Analysis Data Sheets



TL-RTP Project: 30206
Client Sample: K42001 = 208372

Method 8290 PCDD/PCDF Analysis (b)
Analysis File: T945529

Client Project:
Sample Matrix:
TLRTPID:

Sample Size:
Dry Weight:
GC Column:

91082
TURTLE
90-156-1

20.005 g
n/a
DB-5

Date Received:
Date Extracted:
Date Analyzed:

Dilution Factor
Blank File:
Analyst

10/26/94
11/07/94
11/15/94

n/a
T945526
MM

Spike File:
ICAL:
CONCAL:

% Moisture:
% Lipid:
% Solids:

SPX2372S
TF5N104
T945518

n/a
n/a
n/a

23,7,8-TCDD
1.2,3.7,8-PeCDD
1,2,3,4,7.8-HxCDD
1,23,6,7,8-HxCDD
1.2,3,7.8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
1 .2,3,4,6,7, 8,9-OCDD

4.1
1.6

ND
1.8

ND
1.4

03

03

3-^

0.78
132

137

1.18
0.92

liopiii?:.>>:.":'»-::::i:::'::.-.::::::V

33:22
38:44

42:46

46:19
50:03

IIP5!!

iZ^g^_
2̂ ,7,8-TCDF
1̂ ,3,7,8-PeCDF
2,3,4,7,8-PeCDF
10,3,4,7,8-HxCDF
10,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1̂ 3,7,8,9-PIxCDF
1.2,3,4,6,7,8-HpCDF
1̂ ,3,4,7,8,9-HpCDF
10,3,4,6,7,8,9-OCDF

0.11
ND

ND
ND

ND
ND
ND
ND

0.1

0.1
C-
02
02
0.3
0-5

0.81

1.73

UO

32:34

38:17

42:31

Total TCDD
Total PeCDD
Total HxCDD
Total HpCDD

Total TCDF
Total PeCDF
Total HxCDF
Total HpCDF

4.1
1.6
1.8
1.4

0.11
0.96
0.20
ND

Page 1 of 2
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BQIICK •& LEE
TL-RTP Project: 30206
Client Sample: K42022 = 222307

Method 8290 PCDD/PCDF Analysis (b)
Analysis File: T945532

Client Project: 91082
Sample Matrix: TURTLE Date Received: 10/26/94
TLRTPID: 90-156-2 Date Extracted: 11/07/94

Date Analyzed: 11/15/94

Sample Size: 20.101 g Dilution Factor: n/a
Dry Weight: n/a Blank File: T945526
GC Column: DB-5 Analyst: DB

Spike File:
ICAL:
CONCAL:

% Moisture
% Lipid:
% Solids:

SPX2372S
TF5N104
T945530

n/a
n/a
n/a

AnaJytes ; : -: • , : ; ' . : ; ';• ; : < ;:::; ;: i -;; ; Con<^ IO>jjt)l|l^li|b^s^ilil:EMPC •:{ ; : "I :; ̂
- - . • • - • - : . - : . . . . . • - • :...-**--* ..*-:.;.: :..:•-•:•.;-:-:-:- - . : • • - - - : - - • • • • : . : . - • : - - . - : • • . - : • • . . . . - • • - .

2J,7,8-TCDD EMPC 0.07
1,2,3,7,8-PeCDD 0.08
1^,3,4,7,8-HxCDD ND 0.1
1.2,3,6,7,8-HxCDD 0.13
!Z3,7,8,9-HxCDD ND 0.1,
1.2,3,4,6,7,8-HpCDD A$ O^T5" O • ̂ U
1JZ,3,4,6,7,8,9-OCDD t/J> ^T ^-3

?0jjje^$m<

1.66

1.11

1.00
0.90

HT

38:44

42:46

46:20
50:04

Flags

%~

2J.7.8
1A3.7.
2.3,4,7,
1Z3.4.
10,3,6.
1,3,4,6.
1O.3.7,
1,2,3,4,
1,2,3,4,
10,3,4,

-TCDF
,8-PeCDF
,8-PeCDF
,7,8-HxCDF
,7,8-HxCDF
,7,8-HxCDF
8,9-HxCDF
,6,7,8-HpCDF
7,8,9-HpCDF
6,7,8,9-OCDF

0.15
ND

EMPC
0.12
0.04

ND
0.26
ND
0.94

0.06

O- ' <
0.09

0.1

0.07

0.69

1.18
1.18
1.24

1.14

0.93

32:34

41:47
41:54
42:31

45:13

50:15

sJotats .:. . . ' -K^ ; ;

Total TCDD
Total PeCDD
Total HxCDD
Total HpCDD

.^^^gif^jgl^ip^!
EMPC

0.08
0.13
1.7

|f^mber;;pL;^

1
1
2

:^M^,^mysi^
0.16

:i:3U:::-;::.:-:- ::..;.;::!.' '. Flags

_

—————

Total TCDF
Total PeCDF
Total HxCDF
Total HpCDF

0.15
0.12
OJ4
0.86

0.19

Page 1 of 2 XU7_PSR T-IJ7. LARS 5.I3.I6C

Triangle Laboratories of RTF, Inc.
801 Capitola Drive • Durham. North Carolina 27713
Phone: (919) 544-5729 • Fax: (919) 544-5491

Printed: 21:25 11/23/94



TL-RTP Project: 30206
Client Sample: K42033 = 222796

Method 8290 PCDD/PCDF Analysis (b)
Analysis File: T945533

Client Project:
Sample Matrix:
TLRTP ID:

Sample Size:
Dry Weight:
GC Column:

91082
TURTLE
90-156-3

20.035 g
n/a
DB-5

Date Received:
Date Extracted:
Date Analyzed:

Dilution Factor.
Blank File:
Analyst:

10/26/94
11/07/94
11/15/94

n/a
T945526
DB

Spike File:
ICAL:
CONCAL:

% Moisture:
% Lipid:
% Solids:

SPX2372S
TF5N104
T945530

n/a
n/a
n/a

$r^s,.;;:;^:^ :̂;^

23.7,8-TCDD
12,3,7,8-PeCDD
12,3,4,7,8-HxCDD
12,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
12,3,4,6,7,8-HpCDD
12,3,4.6,7.8,9-OCDD

2,3,7,8-TCDF
12,3.7,8-PeCDF
2,3,4,7,8-PeCDF
12,3,4,7,8-HxCDF
1,2,3.6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
12,3,7,8,9-HxCDF
12,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
12,3,4,6,7,8.9-0 CDF

W^^^W:^Km
Total TCDD
Total PeCDD
Total HxCDD
Total HpCDD

Total TCDF
Total PeCDF
Total HxCDF
Total HpCDF

:;[:.;;j:::|;i:;cô cî
0.78 0.69 33:22
0.43 1.55 38:44
ND 02
0.69 129 42:46
ND 0.2

1- •'•••• .1,4 i - ' - f 1.03 46:20
/Ci)^ ~7. ( 0.86 50:04

0.20 0.73 32:34
ND 0.1
0.87 1.52 38:18
ND 02
ND 0.1

^jfrPT G 3-i 129 42:31
ND 02
ND 0.2
ND 0.3
0.99 0.90 50:16

- n '' Wt. Cone, <ppQ M^lNiiiniibwr;! !bl£tl ̂ ESA^M^i'-miiM £ :^-SW. %$*$& 2^ ^
• •'• • -: • . ; ••: : -'• • : •• ••: • :.;•;; •:• - ' XI^:r^;/: :::.;: •:;.;:..:•::::•..:..: •:.-.: v.--:.-.-:->.;:;':--- ' : - :4;::-i';.>-: :-•:; :• »': '-W-™<--: ifSii*V> >: :-:-:::-:--:: :: .::::-.- : :•:• •:•: .-. : : : :. : •-, • . .-.::::..::: :. --:; -:.:: ::- • :•;.- . - ••-•.

0.78 1
0.43 1
0.69 1
22 2

0.20 1
0.87 1
024 1
0.56 1

|;|iFlags'.;.:;

J~
_ ^~

j
__ . vT"

j

^— ^~Jf rJ —

___ 0

o
__ J"

i

O

&^pp~
__ 3~
_ 3^

J
^

iiif§i^

——

____
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